Chromosomal radiosensitivity during the G2 cell cycle period and cytopathology of human normal x tumor cell hybrids.
The relationship between tumorigenicity and enhanced chromosomal radiosensitivity during the G2 cell cycle phase was examined through the use of nontumorigenic human cell hybrids and their nontumorigenic and tumorigenic segregants. The hybrid cells were produced by fusion of a normal and tumor cell. The parental lines, including HeLa and three fibroblast lines, one of skin and two of fetal lung origin, were also examined. The tumorigenic lines, which had cytological features associated with clinical cancer, showed a significantly higher incidence of chromatid breaks and gaps following X-irradiation during G2 than the normal skin line or the nontumorigenic hybrids. The hybrids and their nontumorigenic subclones had cytological features which are predominantly found with a benign clinical course and had the G2 chromosomal radiosensitivity more characteristic of the normal parental cells. Like tumorigenic cells, fetal cells exhibited enhanced G2 chromosomal radiosensitivity which could be suppressed in fetal X tumor cell hybrids. This observation suggests that the molecular basis for radiosensitivity in fetal cells differs from that of tumor cells. The enhanced G2 chromosomal radiosensitivity of a tumor cell, which appears to result from deficient DNA repair, is suppressed by fusion with a normal cell. Thus, the radiosensitivity, like tumorigenicity, behaves as a recessive trait. Although a Mendelian analysis is not possible with this material, the segregation of enhanced G2 chromosomal radiosensitivity with the neoplastic phenotype suggests that the two may be genetically linked.